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ABSTRACT 



A dynamic overload control device and method for prevent- 
ing a stoppage of a system and interruption of communica- 
tion by dynamically controlling a resource use rate and 
processor overload in a base transceiver station and base 
station controller in a digital mobile communication system, 
the method includes the steps of: storing thresholds obtained 
at each point used in a data base for determining an overload 
after initializing, allocating an overload control process 
according to the thresholds, and starting the overload control 
process; detecting an overload detect value and determining 
the overload after comparing the overload detect value with 
the threshold allocated; and if the overload is determined, 
selecting one between a call allocation operation and a call 
allocation rejection operation, and processing the overload. 

8 Claims, 3 Drawing Sheets 
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DYNAMIC OVERLOAD CONTROL DEVICE An object of the present invention is to provide a dynamic 

AND METHOD IN DIGITAL MOBILE overload control device and method for dynamically con- 

COMMUNICATION SYSTEM trolling the resource use rate and processor overload in a 

BACKGROUND OF THE INVENTION base transceiver station (BTS) and base station controller 

5 (BSC) in a digital mobile communication system. 

1. Field of the Invention Another objective of the present invention is to provide a 
Hie present invention relates to a dynamic overload d ic overload control device and method for dynami . 

control in a digital mobile communication system ca i iy con t ro lling the resource use rate and processor over- 

Specifically, this invention is a dynamic overload control load m a fiTS and fiSC tQ preyent thfi sk)p of a system m a 

device and method for preventing a stoppage of a system and 10 di mobik communication system . 

interruption of communication by dynamically controlling a . 

. a ~ ,~~\^a \, * fr ° e Still another objective of the present invention is to 

resource use rate and processor overload in a base trans- . J , f . i *ujc 

, , u . f • „ j:„ lt ,i m „u:i„ provide a dynamic overload control device and method tor 

ceiver station and base station controller in a digital mobile * . ' 

4 . dynamically controlling the resource use rate and processor 

communication system. ' . , . J j ___ , . .u • . *• f 

• f d i a a overload in a BTS and BSC to prevent the interruption of 

2. Discussion oi Related Art 35 commuQicat i 0 n in a digital mobile communication system. 
Usually, a mobile communication system using a code , , , , • 

division multiple access (CDMA) system is based on a u Additional features and advantages of the invention wi 

spread spectrum communication. This mobile communica- ^ set forth in the description which follows, and m part will 

tion system points to solve the capacity problem of demand be a PP arc ? 1 from ^ description, or may be learned by 

for the mobile communication and provide an economical, 20 P?? ice of the ~ion. The objects and other advantages 

efficient, and conveniently portable system. of ! he mention will be realized and attained by the structure 

The usual CDMA mobile communication system is as m ^ ™ descn P tl0n and cIauns hereof ' 35 

largely divided into a mobile switching center (MSC), a base wel1 88 the a PP ended drawin S s - 

station controller (SC), a base transceiver station (BTS), and To achieve these and other advantages, and in accordance 

a mobile station (MS). FIG. 1 shows a schematic configu- 25 with the purpose of the present invention as embodied and 

ration of such the CDMA mobile communication system. broadly described, a dynamic overload control device in a 

The MSC is modularized to facilitate addition of func- di S ital mobile communication system, includes: a data base 

tions and change in hardware or software, and employs an for storin S thresholds obtained at each point used for deter- 

open structure to facilitate various network connections, and mmin g an overload; a drive unit installed in a base control 

a modification and extension for improvement of perfor- ^ processor. (BCP) and a central control processor (CCF), for 

'taance of the expansion of capacity. The BSC, which is allocating an overload control process according to the 

located between the BTS and MSC, can include base station thresholds of each point, used for determining the overload, 

control groups (BSCG) up to twelve. The BSC communi- st ored in the data base, and starting the overload control 

,cates with the BTS in the form of voice packet through a process; an overload detect unit for periodically detecting 

cable and performs transmission of voice and signals to the 35 activity ratios in the BCP and CCP and a call resource 

MSC, voice compression trans-coding, man-machine inter- occupancy rate in a base transceiver station, and determining 

face for operator matching, operation management, and the overload after comparing an overload detect value with 

configuration management. The BTS transmits/receives the thresholds obtained from the drive unit; and an overload 

information of the MS to/from the BSC through a cable, and P rocess unit for processing the overload after selecting one 

performs call process, management of radio resources, man- 40 between a call allocation operation and a call allocation 

agement of visual information transmitted between the MS rejection operation, if the overload is detected by the over- 

and itself, sensing of errors, collecting and informing sta- l° ad detect unit. 

tistic information, packet routing, and power control. The In another aspect, the present invention provides a 

MSC, as shown in FIG. 1, includes a home location register dynamic overload control method in a digital mobile com- 

(HLR) for storing and managing data and parameter to 45 munication system, including the steps of: storing thresholds 

provide a proper mobile communication service to a sub- obtained at each point used for determining an overload in 

scriber and for controlling subscriber management such as a data base after initialization, allocating an overload control 

certification, encoding, and offer of routing information and process according to the thresholds, and starting the over- ^ 

additional service information. load control process; detecting an overload detect value and ^^V\ 

Such a digital mobile communication system performs 50 determining the overload after comparing the overload' 
overload control by uniformly controlling allocation or detect value with the threshold allocated; and if the overload ' 
rejection of allocation based upon only the performance of is determined, selecting one between a call allocation opera- 
process and the communication resource use rate. The tion.and a call allocation rejection operation, and processing 
CDMA mobile communication system indiscriminately the overload. 

allocates or rejects a call after considering the occupancy of 55 it is to be understood that both the foregoing general 

call resource and the stream of signals against a type of call, description and the following detailed description are exem- 

such as an out-going call, incoming call, or handoff request p i a ry and explanatory and are intended to provide further 

call. Such a usual digital mobile communication system explanation of the invention as claimed, 
cannot protect the handoff call, thus causing the interruption 

of communication. 60 BRIEF DESCRIPTION OF THE ATTACHED 
SUMMARY OF THE INVENTION DRAWINGS 
Accordingly, the present invention is directed to a The accompanying drawings, which are included to pro- 
dynamic overload control device and method in a digital vide a further understanding of the invention and are incor- 
mobile communication system that substantially obviates 65 porated in and constitute a part of this specification, illustrate 
one or more of the limitations and disadvantages of the embodiments of the invention and together with the descrip- 
related art. tion serve to explain the principles of the invention. 
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In the drawings: determining whether to reject the forwarding of an out-going 

FIG. 1 illustrates a schematic configuration of a usual calL The incoming and out-going call rejection point is a 

CDMA mobile communication system; V reference value used for determining whether to reject the 

„ , . v , , forwarding of incoming and out-going calls. Ine nanaon 

FIG. 2 is a block diagram of a dynamic overbad control requegt ^ fejection point is a reference value used for 

device in a digital mobile communication system according determining whether to reject a handoff request call. The 

to the present invention; handoff request call rejection point, incoming and out-going 

FIG. 3 is a flow chart of a dynamic overload control call rejection point, out-going call rejection point, and 

method in a digital mobile communication system according overload warning point are not predetermined, but estab- 

to the present invention. 1Q lished variably according to the service capacity of a system 

presently in operation. 

DETAILED DESCRIPTION OF PREFERRED 0 nce drive unit 20 obtains the thresholds at each point and 

EMBODIMENT stores them in dat a base 1 0, it allocates an overload control 

Reference will now be made in detail to the preferred process based upon the thresholds' at each point and starts the ft 

embodiments of the present invention, examples of which is overload contro1 P rocess ( ST2 )- ' 

are illustrated in the accompanying drawings. If the overload control process is started, overload detect . (H / * 

With reference to the attached drawings, the preferred unit 30 Periodically detects a ^BCP activity ratio BTS call^ 

embodiment of the present invention is described below in resource «™P™Cy rate CCP activity ratio, and BSC call ^ 

deta jj r resource occupancy rate, and selectively compares the ^ , 

9n detected value with the thresholds from drive unit 20 before ^ 7 

FIG. 2 is a block diagram of a dynamic overload control determ i ning the overload. * 

device in a digital mobile communication 1 system according 5pecifically overload detect unit 30 , which periodically f> K 

to the present invention. Data base 10 stores overload Q ^ an ov ^ rk)ad an a det ects a value usedfor determining C^JV 

thresholds obtained at each point used for determining ^ overload (ST3)j fes ^ detect yalue yi \ 

overload. Drive unit 20, which is installed in a base control ^ ^ handoff t ^ ^ from drive ^ 

processor (BCP) ^and a central control processor (CCP), ^ m ^ ^ W(ST4) . If ' over l 0 ad detect Value Yl 

fetches the thresholds of each point used for determining ^ xceeds me nandotr request call rejection point) overload . 

overload from data base 10 and allocates an overload control detect ^ 30 the over i 0 adklf overload detect 

process before starting the overload control process. Over- yalue yi ^ below ^ handoff ^ ^ { . 

load detect unit 30 periodically detects the activity ratios in erload detect unit 30 ares overload detect valUe Y1 

™ ^ call resource occupancy rate in the ^ ^ ^ &nd m ^ im (ST5) I£ , 

BTS and determines an overload after comparing an over- delect ^ Y1 * exc * eds the incom F m a V nd 

load detect value with the thresholds obtained from drive go i n g call rejection point, overload detect unit 30 concludes 

unit 20. If an overload is detected by overload detect unit 30, * e * verk J Jf ^ yalue yi ^ below ^ 

overload process unit 40 processes the overload after select- incQm ancfout m ca lLrejection point, overload detect 

ing one between a call allocation operation and a call . u ^ comp ^ s ^ ^ yi ^ ^ Qut _ 

allocation rejection operation. going caU . rejection pomt(S T6). If overload detect value Yl ' 

FIG. 3 is a flow chart of a dynamic overload control ) excee ds the out-going call rejection point, overload detect j 

method in a digital mobile communication system according 1 umt 30 concludes the overload. If overload detect value Yl j 

to the present invention. .The overload process method 4Q - s below the out-going call rejection point, overload detect \6 

includes the steps of: storing thresholds obtained at each unit 30 compares overload detect value Yl with the overload P 

point used for determining an overload in data base 10 after warning point (ST7). If overload detect value Yl exceeds the I 

initialization, allocating an overload control process accord- overload warning point, overload detect unit 30 concludes / 

ing to the thresholds, and starting the overload control me overload. If overload detect value Yl is below the ' 

process (ST1-ST2); detecting the overload values at each 45 overload warning point, overload detect unit 30 compares a 

point and determining the overload after comparing the cyc i e 0 f an overload control process with the lapse of a 

overload defect value with the allocated thresholds predetermined time. If the cycle of an overload control 

(ST3-ST8); and, if the overload is determined, or is received process is equal to the lapse of a predetermined time, the - /, 

from an adjacent system, selecting one between a call progress returns to the first step. If the cycle bf an overload C/l^ 

allocation operation and a call aUocation rejection operation, 5Q contr ol process is not equal to the lapse of a predetermined 

and processing the overload (ST9-ST16). time> overload detect unit 30 repeatedly performs the above ' f C 

This overload process method is described below in ^comparison processes (ST8). Z-Oi 

detail After concluding the overload through the comparison COv\ 

Drive unit 20, which is installed in the BCP and CCP, processes, overload detect unit 30 informs overload process ^ 

performs initialization (ST1), reads the thresholds at each 55 unit 40 at which point the overload occurred. Overload 

point used for determining an overload from data base 10 process unit 40 performs an overload control process on the 

when a relevant overload control processor is started, and ^overload at the point notified. 

establishes the thresholds as reference values. P Specifically, if overload process unit 40 detects the over- 
Thresholds at points, such as a handoff request call j load in the handoff request call, it rejects the allocation for 
rejection point, an incoming and out-going call rejection 60 alTcall requests. Since the v overload occurs when there is an 
point, an out-going call rejection call, and an overload / incoming or out-going call request in this case, the incoming 
warning point, used for determining the overload, have/ or out-going call is rejected. Since the overload also occurs 
already been obtained and stored in data base 10 before/ when there is an out-going call request in this case, the 
starting to control the overload. The overload warning point out-going call is rejected. Simultaneously, overload process 
is a reference value used for determining whether to warn a 65 unit 40 informs an operator and adjacent systems, such as 
system operator of the impendence of overload. The out- MSC, BSC, and BTS, that the relevant system is near to the 
going call rejection point is a reference value used for, overload (ST9-ST12). 
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If overload process unit 40 detects an incoming and 
outgoing call overload, since the overload occurs when there 
is an incoming or out-going call request, incoming or 
out-going call is rejected. Simultaneously, overload process 
unit 40 informs an operator and adjacent systems, such as 5 
MSC, BSC, and BTS, that the relevant system is near to the 
overload (ST10-ST12). 

If overload process unit 40 detects an out-going call 
overload, an out-going call is rejected when there is an 
outgoing call request. Simultaneously, overload process unit 
40 informs an operator and adjacent systems, such as MSC, 
BSC, and BTS, that the relevant system is near to the 
overload (ST11-ST12). 

If overload process unit 40 detects an overload warning 
point, it informs an operator and adjacent systems, such as 
MSC-BSC, and BTS, that the relevant system is near to the is 
overload (ST12). 

After processing the overloads at each point, overload 
process unit 40 takes statistics of the overloads at each point 
(ST13), and checks whether the overload occurs in its own 
system or not (ST14). If the overload is not from its own 20 
system, the progress returns to the first step. If the overload 
is from its own system, overload process unit 40 informs the 
adjacent systems of th e overload (ST15). 

When overload process unir~40 receives the overload 
information from an adjacent system (ST16), it processes 2 s 
each overloads through the above process operations. If an 
adjacent system notifies the overload to overload process 
unit 40, overload process unit 40 does not require the 
relevant system to allocate a call, but stores the status of a 
rejected call before notifying the change of a reference point - 
^ to an operator. -> 

As illustrated above, the present invention determines an 
overload based upon the analysis of calls by their types and 
selectively and properly processes the ' overload, thereby 
preventing the interruption of communication which" dan ' 
occur in controlling- the pverload and providing a more 35 
stable communication service. Additionally, the presenf 
invention controls only a relevant call by allocating a call or 
rejecting to allocate a call at a relevant point where an 
overload occurs, thereby solving the problem of the stop of 
a system caused by the overload. 40 

It will be apparent to those skilled in the art that various 
modifications and variations can be made in a dynamic 
overload control device and method of the present invention 
without deviating from the spirit or scope of the invention. 
Thus, it is intended that the present invention cover the 4s 
modifications and variations of this invention provided they 
come within the scope of the appended claims and their 
equivalents. 

What is claimed is: 

1. A dynamic overload control device in a digital mobile 50 
communication system, comprising: 

a data base for storing thresholds obtained at each point 
used for determining an overload; 

drive means installed in a base control processor (BCP) 
and a central control processor (CCP), for allocating an 55 
overload control process according to the thresholds of 
each point, used for determining the overload, stored in 
the data base, and starting the overload control process; 

overload detect means for periodically detecting activity 
ratios in the BCP and CCP and a call resource occu- 60 
pancy rate in a base trasceiver station, and determining 
the overload after comparing an overload detect value 
with the thresholds obtained from the drive means; 

overload process means for processing the overload after 
selecting one between a call allocation operation and a 65 
call allocation rejection operation, if the overload is 
detected by the overload detect means; 



wherein the drive means obtains the thresholds at each 
point and stores them in the data base right after 
initializing a system, and 

the overload detect means compares the overload detect 
value with the thresholds at each point respectively and 
concludes the overload when the overload detect value 
exceeds each threshold. 

2. A dynamic overload control method in a digital mobile 
communication system, comprising the steps of: 

storing thresholds obtained at each point used in a data 
base for determining an overload after initialization, 

allocating an overload control process according to the 
thresholds, and starting the overload control process; 

detecting an overload detect value and determining the 
overload after comparing the overload detect value 
with the threshold allocated; and 

if the overload is determined, selecting on between a call 
allocation operation and a call allocation rejection 
operation, and processing the overload; 

wherein the determination of the overload comprises the 
steps of detecting the overload detect value, comparing 
the overload detect value with a handoff request call 
rejection point, comparing the overload detect value 
with an incoming and out-going call rejection point, 
comparing the overload detect value with an out-going 
call rejection point, comparing the overload detect 
value with an overload warning point, and comparing 
a cycle of an overload control process with lapse of a 
predetermined time. 

3. The method according to claim 2, wherein, in the step 
of processing the overload, if an handoff request call over- 
load is detected, allocation for all call requests is rejected, 
since the overload occurs when there is an incoming or 
out-going call request in this case, incoming or out-going 
call is rejected, since the overload also occurs when there is 
an out-going call request in this case, an out-going call is 
rejected, and, simultaneously, that the relevant system is 
near to the overload is notified to an operator and adjacent 
system. 

4. The method according to claim 2, wherein, in the step 
of processing the overload, if an incoming and out-going call 
overload is detected, since an overload occurs when there is 
an incoming or out-going call request in this case, incoming 
or out-going call is rejected, and, simultaneously, that the 
relevant system is near to the overload is notified to an 
operator and adjacent system. 

5. The method according to claim 2, wherein, in the step 
of processing the overload, if an out-going call overload is 
detected, an out-going call is rejected, and, simultaneously, 
that the relevant system is near to the overload is notified to 
an operator and adjacent system. 

6. The method according to claim 2, wherein, in the step 
of processing the overload, if an overload warning point is 
detected, that the relevant system is near to the overload is 
notified to an operator and adjacent system. 

7. The method according to claim 2, wherein, in the step 
of processing the overload, the overloads at each point are 
taken statistics of, and, if the overload occurs in its own 
system, the overload is notified to an adjacent system. 

8. The method according to claim 2, wherein, in the step 
of processing the overload, if the overload is received from 
an adjacent system, allocation for all call requests is 
rejected, an incoming or out-going call is rejected when 
there is an incoming or out-going call request, an out-going 
call is rejected when there is an out-going call request, and 
that a relevant system is near to the overload is notified to an 
operator and adjacent system. 
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